Sea urchin small RNA ribonucleoprotein particles: identification, synthesis, and subcellular localization during early embryonic development.
Small RNAs in sea urchins were examined in order to characterize developmental changes in their level, subcellular localization, synthesis, and association with proteins and other RNAs. Small RNAs such as the U snRNAs, 5S and 5.8S rRNAs, and 7S RNAs were identified by their mobility on highly cross-linked acrylamide gels. In addition, 7SL and U1 RNAs were identified by northern blot hybridization to cloned human and sea urchin probes, respectively. The level, subcellular localization, and association with proteins or RNA do not change for most small RNAs from fertilization to blastula, even though this is the time when the stored maternal pool of many small RNAs is being supplemented and replaced by embryonically synthesized RNAs. New embryonic synthesis of small RNAs was first detected at the 8-12 hr blastula stage. Although the predicted subsets of the total small RNA pool can be found in the appropriate subcellular compartments, newly synthesized small RNAs have a predominantly cytoplasmic localization: All of the newly synthesized small RNAs were found to be constituents of small RNPs. The RNPs containing newly synthesized small RNAs had sedimentation rates indistinguishable from their maternal counterparts. Thus, on the basis of sedimentation rate, no gross differences could be detected between maternal and embryonic small RNP pools. These small RNPs include a cytoplasmic RNP containing newly synthesized U1 snRNA and the sea urchin signal recognition particle (SRP) containing the 7SL, RNA. We have also identified a small RNP bearing the 5S rRNA which is present in both eggs and embryos. The presence of multiple, abundant, small RNAs and RNPs that are maintained at constant levels in particular subcellular fractions throughout development suggests that small RNAs may be involved in many more cellular activities than have so far been described.